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Field of the Invention 

„ -i -,4- 0 cj to a fumigation 

The present invention relates to a « _ 

aooaratus The invention will pri-ril, be described with 

Je nce'to its use to provide Ration of . timber 

na e and other, waste snipping cargo pac = material, 

-t - „^ fhat- the invention can nave 

but it sh o Uld * ; e ^ ^ bulk materials , g0 o ds or 

broader applications to any 

produce which may contain pests or insects 

and which therefore require fumigation. 

. Background Art 
Large quantities of . tinker and pacing materials are 

•Pd all over the world in container ships and such 
earned all over arrival of the 

goods remain largely useless at the pom 
ship due to the likelihood of it containing pests, 
snip aue >- another country, 

narasites, insects or other vermin from anotner 
parasites, j.i ^-1,0 fleas or termites. 

u « -For example borers, lice, ticks, ne^ 
r is e t It L timber dunnage and other bul* materials 

0 not have to leave the confines of the wharf or port 
v icinit y to travel to a distant s ite f or e 
treatment, since this would pose an en 
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risk. 
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nation devices for bult materials are 

m ^ of a heavy, impervious blanket 
ar1 . th at involve placement ot a neavy, 

rother covering article over the Aerials followe b 
sub se q uent addition of to ; ic ^ ation 

insect infestation since no mixing of gases with « e 
can occur, and highly dangerous fro, an occupational health 
standpoint since the gases used for effective fumigation 

are extremely toxic. 

Summary of the Invention 

.„ , f-ir<st aspect provides 
The present invention m a first asp y 

. ,, lH : nn a conventional shipping 
fumigation apparatus including a con 



* partition dividing the container into a 
container, a partition arranaed to 

fumigation chamber and a control roc, mean, ■ « 
su pply gas into the fumigation cha^r con o ^ 
located in the control room arranged to control 
gas into the fumigation chamber and extraction means 
arranged to remove gas from the fumigation chamber as 

controlled from the ^tro 1 ^-. apparatus to 

Such an arrangement allows tne 
be constructed within a conventional shipping container. 
U ch a container is in all respects suitable for handling 
and use in the wharf or port vicinity. In * f 
available, effective fumigation of dunnage on s t at 
wharf by silled operators would allow for the safe 
treatment and removal of this materia! " 
firewood or for building purposes, would eliminate the 
possibility of insects or vermin escaping into the 
environment, would speed up the fumigation P"»»"^£ 
a „d wou!d provide some enhanced health and »»^^»- 
Preferably the partition is secure against the passag 

= that toxic qases from the process m 
of gases. This means that toxic ga 

the fumigation chamber will not pose any occupational 

heal h risk to operators of the fumigation apparatus during 

while they may be standing in the control room. 

processing, while rney may ^ 

It also provides an all weather secure location for 
associated control equipment. 

Preferably the control room incorporates a source o 
liquified fumigation reagent which is preferably directly 
associated with a heating source, the latter used to 
convert the liquified fumigation reagent into gaseous form. 
, Th e heat energy transferred to the fumigation ^ 

should be such that the reagent becomes more -ynt th«n 
the anient air. Preferably the fumigation appa t s has 
sour ce of Unified fumigation reagent an a he ati u ce 

, • annmDriate storage uua j - 

which are contained in an approprid 

5 secure against the passage of gases. 
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Preferably the control room Incorporates a system 
contr box and a system o £ gas delivery pipes and valves 

control room to the fumigation chamber. 

Preferably the fumigation chamber has openable end 
aoors the distal end of the fumigation chafer from the 

tition the end doors when closed being secure agarnst 
paraxon, the . f ^ ^ external 

the passage of » secured uith . latch and 

lA „Vinn cam devices adapted 

angement. It is most preferred that the fumigation 
paratus has means provided for facilitation o the 
fading and removal of quantities of materr or 
fumigation by use of a moveable floor adapted to enter 
™ 5 e fumigation chamber by means of the end doors . 

Preferably the fumigation apparatus has means provided 
£ or t supply of gas from the suppiy source in the control 
£ r l into the fumigation cha.e using a 

are heavier than air, to fall in a dispersed fashron 
/olward over the top of the timber and <~^"*« 
„hich has been loaded into the fumigation chamber 

Preferably the fumigation apparatus contains a 

.^u r.inraiitv of qas mixing 
fumigation chamber provided wrth a plurality of g 

fans adapted to circulate gases within the chamber. Such 
„ rran ement allows more even and thorough d spersron of 
the toxic gases as they enter and are dispersed rn the 

fnmiaation chamber. 

Preferably the fumigation apparatus contains means for 

, evacuation of the fumigation chamber gases using a prpe 
cached to an orifice located in a lower regron of the 
partition wall, the pipe being connected rn turn to an 
tuated butterfly valve further connected in turn to a 

Wanted to provide suction for tne 
contra-rotating fan adapted to y 

* .hp oases Most preferably the fumigation 
5 extraction of the gases. Mo P fco deliver 

apparatus has the contra-rotatmg fan con 
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of a pipe to an exhaust stack positioned 
gases by means of a pxpe uppe rmost 
vprtically above the fumigation container, the uop 
vertically with a gas 

terminal of the exhaust stack Dei g 

diffuser and appropriate rain guard. ^ fumigation 
Preferably the fumigation apparatus has a fumig 

^ .,Kiu the floor and wall-mounteu ^ ^ 

I part of the construction o £ ^ ^ ^ _ 
Preferably the fumigation apparatus has a contro 
„ lth I Ite, controi fox U hich contains the gas electron 

-i„ ou urhes for mixing tans, 
met er unit and power supply switches 

ho^i-prq and valve actuators, 
exhaust fan, lights, gas heaters and 

Brief Description of the Drawxngs 

anv other forms which may fall withxn 
Notwithstanding any otner 

one preferred form of the invention will now be 
its scope, one preterre rpfe rence to the 

described, by way of exa m ple only, with reference 

accompanying drawings in which: 

a c p \ u a respective schematic view of a 
Figure 1 shows a perspective 

shipP ing container in phantom fitted = ally ^ ^ 
accordance with the invention with a fumigat 

5 a control room, and ^ . 

Figure 2 is a similar view to Figure 
fl ow direction of gas between process units. 

Modes for Carrying out the Invention 
Referring to the drawings, fumigation apparatus 
Referring shipp ing container 10 includes a 

30 included in a conventional shipp g ^ ^ 

par tition H divid the conta ner i ^ ^ 

and a fumigation chamber 16. The cont 

~ Q of liauified fumigation 
a heating source 18 and a source of Ixquxfx 

reagent 20 both items contained in a storage box 22 secu 

o of nases The control room also has a 
35 against the passage of gases. 24 
V ented door 23 to provide external access. Pxp 
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exist for the supply and distribution of heated toxic gases 
Xectly to the nation chafer 16. Such an arrangement 
ensures firstly that the heavy toxic gas molecules for 
example methyl bromide, are appropriately gasified and 
d spersed in air for transfer into the fumigation chafer. 

• ,4- nrocess will not pose any 
being fed to the fumigation process r 

occupational health risk to operators of thef umigation 
apparatus while those operators may be standing in the 
, control room 12 during that period when the gas undergoes 
heating during processing. 

The control room 12 contains a system control box 26 
whl ch functions to control the flow of toxic gas into the 

i« cr-h an arrangement ensures that at 
fumigation chamber 16. Such an arra g .« a v, let o 
5 all times the availability of fumigation gases is able 
b e manually controlled which ensures that highly safe 
operating procedures can be maintained. 

A nominal number of mixing fans, in this case two fans 
2 S and 30, circulate gases within the fumigation chamber 
,0 when operating. Mixing fans located by appropriate wal - 
" mountings on the partition 14 dividing the container into 

moun 9 v „ , , and ., con t r ol room 12 would provide 
fumigation chamber 16 and a contro 

sufficient circulation to prevent the toxic gases, which 
are heavier than air, from only locating in the lower 
25 portion of the fumigation chamber. 

Gas-tight end doors 32 provide access to the 
ligation chamber 16 when it is not operating Moveable 
floor 34 is constructed to slide in and out of gas-tight 
end doors 32. Such an arrangement means that bulk 
3„ guantities of large individual or odd-shaped pieces of 
timber and dunnage may be conveniently loaded into the 
fumigation chamber 16 because of the size of the entranc 
doors and the access provided by the moveable tray floor. 
Conventional shipping containers have gas-tight end doors 
35 32 which makes them very suitable pieces of equipment in 
this regard. 
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Means for evacuation of the fumigation chancer gases 
include a pipe 36 attached to an orifice 38 located in 
iower region of the partition 14, the pipe 36 in turn 
connected to an actuated butterfly valve ,0 and a contr - 
rotating fan 42 and thence to a pipe exhaust 
uppermost terminal of which is fitted with a gas diffuser 
and appropriate rain guard 46. Control of the actuated 
^terfly valve 4. and contra-rotating fan 42 are V means 
of system control box 26. Such an arrangement allows the 

■ -t, = „ sir oases to be removed by fan induced 
toxic, heavier than air gases to 

suction from the fumigation chafer 16 at an appropriate 
lower height, where said gas molecules will naturally 
congregate without recirculation, followed by dispersion to 
the external atmosphere via a stack 44 which is of 
sufficient height to allow the gas contents of the 

„ h »r to be safely vented without occupational 
fnmiaation chamber to oe sd^xy 

v„ onerators or others located nearby 
health risk exposure to operators or 

the fumigation apparatus. 

A plurality of gas sampling lines 48 are mounted on 
both the walls and floor of fumigation chafer 16 and 
connected via an appropriate system of pipes and connector 
to a gas flow meter test unit located within system control 
box 26. Such an arrangement provides a gas sampling system 
„hich is connected in use to a gas flow meter test unit 
which draws small amounts of the gaseous contents of the 
fumigation chamber 16 and delivers a reading as to the 
concentration of toxic gas remaining in the *™^tion 
chamber 16 during the venting procedure. This mom oring 
is carried out to ensure that the main fumigation chamber 
d oors 32 may be safely opened for the purposes of removing 
the charged timber and dunnage material without 
occupational health risk exposure to operators or others 
located nearby the fumigation apparatus. 

System control box 26 also includes power supply 
S switches and circuits for operating heating source 18 
mixing fans 28 and 30 and. as stated earlier, actuated 
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butterfly valve 40 and contra-rotating fan 42. 

n g nts 50 would also be controiled fro™ the system ^control 

y +. nrnviries a central and 

box 26 Such an arrangement provides «* 

secu Le location for all Metrically operated devices, 
Tich is important when seguential operational steps are 

^tl, use, dunnage and timber material for fumigation 
is loaded onto moveable floor 34 and then inserted into 
ligation chamber 16 using gas-tight end doors 32 to 
provide access for the load. The end doors 32 are then 
sealed and heated toxic gases, generated by waring 
sealed reaae nt 20 by means of heating source 

liauified fumigation reagent ±v »y ...„„- 
18 directly enter the fumigation chamber 16 via piping 
18, directly f„„ rt ions to control the 

means 24. System control box 26 functions 
flow of toxic gas into the fumigation chamber As 
illustrated in Figure 1, two mixing fans 28 and 30 
circulate gases within the fumigation 

use to provide good mixing of toxic gases with the charge 
material. «hen the fumigation interval is complete the 
material switched off, the flow of 

recirculation fans 28 and 30 are „, cuate d 
toxic gas into the chamber is stopped and gas 
from fumigation chafer 16, flowing consecutiv ly through 
orifice 38, pipe 36, actuated butterfly valve 40 and 
contra-rotating fan 42 before exiting the apparatus 
, pipe exhaust stack 44. As a safety checx of the 

concentration of toxic gases remaining in the umi at 

chamber 16, gas samples are drawn via a 

sampling lines 48 to a gas flow meter test ™" ™£ 

•> w „ oa and a readout is obtained so 

within system control box 26 and a reaao 

M-nr mav ascertain when ,it is safe to reopen 
0 that the operator may ascerra . mai . eT . ia i 

end doors 32 and remove the dunnage and timber materia 
Lorn moveable floor 34 after fumigation. At this point the 
apparatus is ready for a new load of material for 
fumigation and a repeat procedure. 
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including a conventional shipping 
1 Fumigation apparatus including 

• r a partition dividing the container into a 
container, a partiti arra nged to 

fumigation chamber and a control ro , 

= ^ntn the fumigation chamber, control 
supply gas into the £ g arranqed to control the flow 
iocated in the control room arranged t 

f oas into the fumigation chamber and extraction 
° 9 nas from the fumigation chamber as 

arranged to remove gas from tne 

° f gaS6S ' . «, claimed in claim 2 wherein the 

3. Fumigation apparatus as claimed 

control room incorporates a source of liq 

fumigation reagent. where in the 

r-l aimed in claim 3 wherein lug 

4. Fumigation apparatus as claimed associated with 
source of liquified fumigation reagent is 

source u liauified fumigation 

a mating source to conver t ^ Uq ^ ^ 

reagent into gaseous form at a temperatu ^ 
reagent is more buoyant than the ambient air. 



Dated this 7 th day of September 1999 
25 KENNETH GEORGE BRASH 

by his Patent Attorneys 
GRIFFITH HACK 
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ABSTRACT 



As can be seen in Figure 1, fumigation apparatus is 
Ld including a conventional shipping container 10, a 
described including fumigation 
partition 14 dividing the container int ° 

n c nH 3 control room 12, means arranged ^ 
chamber 16 and a control con trol means 26 

• ^ v h p fumiaation chamber 16, contxux 
supply gas mto the furraga ^ ^ rf 

iocated in the control room arrange It ns ^ 

,as into the ligation Y;;/;;;;; e fumigation 

,o 40 42, 44 arranged to remove gas from * 

" controlled from the system control box 26. 

chamber as controxieu 



